BIOCHEMICAL SOCIETY TRANSACTIONS l(8)-monoglucoside were non-mutagenic, as were the glucoside tetra-acetates of alizarin, chrysazin and quinizarin. When tested with the bacterial enzymes, all glucosides including the tetra-acetates were mutagenic for strain TA1537, apparently owing to formation of the free aglycones, alizarin, chrysazin, quinizarin and emodin, which are specific for strain TA11537. Emodin glucoside exhibited maximal activity after treatment with both bacterial and microsomal enzymes. Franguloside was not as clearly activated by the bacterial extracts as were the glucosides. This agent may act as some other metabolite of the parent glycone. In addition to the 0-glycosides, two anthraquinone C-glucosides, namely aloin and carminic acid, were tested by the same procedures and found to be non-mutagenic.
570th MEETING, CARDIFF ties of cellular membranes ; current models of membrane structure emphasize the importance of a fluid lipid environment for the maintenance of correct membrane function. A commonly observed response to a lowering of growth temperature is the production of lipids that are more unsaturated. The psychrophilic bacterium Micrococcus cryophilus (A.T.C.C. 15174) has an unusual fatty acid composition, which consists of more than 95% monoenoic fatty acids and ClBZ1) throughout its growth temperature range of -4°C to +25"C. The organism responds to a change in growth temperature by altering the proportions of c,,:, and ClSzl fatty acids, a decrease in temperature producing a relative shortening of the lipid fatty acid chain length (Russell, 1971) . Polyunsaturated fatty acids are reported only rarely in bacteria (e.g. Fulco, 1970) , and they have not been detected in M . cryophilus.
It was decided, particularly in view of its psychrophilic habitat, to investigate the mechanism of unsaturated fatty acid biosynthesis in M . cryophih, and the basis of the fatty acid chain-length change. Bacteria synthesize unsaturated fatty acids either by the so-called anaerobic pathway (&elimination of the 8-hydroxydecanoic acid intermediate of fatty acid synthetase) or by direct aerobic desaturation (Bloch, 1969) . The present paper reports the presence of desaturase enzyme activity and discusses possible mechanisms for the control of fatty acid metabolism in M . cryophihs.
Bacteria were grown at 20°C in defined medium and harvested during exponential growth; lipids were extracted and purified as detailed by Russell (1974) , except that fatty acid methyl esters were prepared from complex lipids by using 14% BF3 in methanol (Morrison 8c Smith, 1964) . Desaturase activity was assayed by the addition of 0.1 pCi of [l-14C]palmitic acid (specific radioactivity 56mCi/mmol) or [l-14C]stearic acid (specific radioactivity 58mCi/mmol) per ml of culture medium, and incubated for 4h. Lipid extracts were prepared and freed of unincorporated radioactive fatty acid precursors by silicicacid chromatography. Fatty acid methyl esters were analysed in a Pye 104 radio-gas chromatograph equipped with a 1.5m glass column (internal diam., 2mm) packed with 15 % (w/w) EGSS-X supported on Supelcoport (80-100 mesh; Supelco, Philadelphia, PA, U.S.A.).
In a series of experiments, 6.7-19.7 % exogenous radioactive fatty acid was incorporated into complex lipids during a 4h incubation period by growing bacteria. Some 96.5 % radioactivity incorporated from [I-14C]palmitic acid and 71.8 % radioactivity incorporated from [l J4C]stearic acid was recovered in monoenoic fatty acids ( Table 1) VOl. 5 desaturation revealed that the dicarboxylic acid but not the monocarboxylic acid products were radioactive, proving that randomization of the radioactive carbon atoms had not occurred to any great extent, although the technique probably would not have detected low levels (<5 %) of randomization produced by /?-oxidation and resynthesis. This is clear evidence that a desaturase is present in this organism. Some 10.5 % of the radioactivity from [l-14C]stearic acid was recovered in c 1 6 : 1 fatty acids, which could have arisen by either desaturation and subsequent partial oxidation, or complete /?-oxidation to acetyl-CoA and resynthesis to c 1 6 : 1 fatty acid. The amount of /?-oxidation of added saturated fatty acid remains to be determined. The desaturase appears to have a chain-length specificity, preferring palmitic acid to stearic acid as substrate, since the desaturation of [ I-14C]palmitic acid was greater than that of [l-14C]stearic acid ( Table 1 ). The chain-length specificity was not mediated at the level of transport of fatty acid precursor into the cells, because the same result was obtained with a lysed-cell preparation. Nevertheless, it will be necessary to investigate the chain-length specificity more thoroughly by using a desaturase preparation that is at least partially purified.
When [l-14C]palmitic acid was used as substrate 31.3 % radioactivity was recovered in C18:1 fatty acid. This experiment did not distinguish whether the preferred biosynthetic route was desaturation followed by elongation, or elongation and subsequent desaturation, although the apparent desaturase chain-length specificity is accommodated more readily by the former mechanism. This conclusion was supported by experiments in which the desaturation of [l -'4C]palmitic acid was measured in the absence or presence of 1Om-sodium acetate. The presence of sodium acetate lowered the specific radioactivity (expressed as area of radioactivity peakx 100/area of mass peak on radio-g.1.c.) of fatty acid by 63.6%, whereas the decreases in specific radioactivity of c16:0, c 1 6 : 1 and C18:o fatty acids were 46.5,4.1 and 7.0%. The fact that sodium acetate decreased the specific radioactivity of C18:1 fatty acid by a much larger amount than that of C18:o fatty acid suggested that the elongation reaction used an unsaturated substrate. The small decrease in thespecific radioactivity of c 1 6 : O fattyacid indicated that there was little 8-oxidation of the palmitic acid precursor. The simplest interpretation of these data is that the normal product of fatty acid biosynthesis in M . cryophilus is c16:0, most of which is desaturated to produce c 1 6 : 1 fatty acid, which may be elongated to If the desaturation of c 1 6 : O fatty acid is a very efficient reaction relative to the production of c16:O by fatty acid synthetase, it could explain the high proportion of monoenoic fatty acids in this organism. The proportion of the two monoenoic fatty acids would be con-
